beta-Oxidation in Candida tropicalis. Partial purification and biological function of an inducible 2,4-dienoyl coenzyme A reductase.
Evidence is presented that Candida tropicalis grown on oleic acid as sole carbon and energy source possesses the ability to degrade saturated as well as unsaturated fatty acids. Inducible activities of the four enzymes required for beta-oxidation of saturated fatty acids are demonstrated in this organism. Furthermore, it is shown that 2,3-enoyl-CoA isomerase and 2,4-dienoyl-CoA reductase are induced simultaneously with the other beta-oxidation enzymes. A partial purification of 2,4-dienoyl-CoA reductase is described. This reductase has a specific requirement for NADPH, is unable to utilize NADH, and catalyzes the conversion of 2-trans, 4-cis-decadienoyl-CoA to 3-trans-decenoyl-CoA. It also reduces 2-trans, 4-trans-dienoyl-CoA esters. In vitro studies with extracts from oleate-grown cells of C. tropicalis containing the beta-oxidation enzymes showed that 4-cis-decenoyl-CoA, a metabolite of linoleic acid, was only degraded when the 2,4-dienoyl-CoA reductase step was not blocked by lack of NADPH. Based on the properties of the partially purified 2,4-dienoyl-CoA reductase and the results of the in vitro degradation studies, we conclude that in C. tropicalis the reductase together with the 2,3-dienoyl-CoA isomerase is necessary to link the degradation of unsaturated fatty acids to the beta-oxidation cycle. The implication of this conclusion for degradation of unsaturated fatty acids in general is discussed.